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DESIGN oottt 811.3 Definition, Channel & Shore ........ccocovviceeecereresees 874
ESHMELING ..voveveeeieieieieieieieieieie et 819 DEtention BASINS .......ccovvererieerieieieieeeeeneis e 891.3
PEAK ..o 811.3 Design ReSPONSIDIlITY ...c.cvevevriieriririeirieeieeeiee s 802.1
Divide, DEfiNItION .....ccoveverrirreierereceee e 806.2
DISPOSAL SITESMATERIALSSITES .
11 Easement, Definition ... 806.2
""""" ECONOMICS Of DESIGN .vovvvvvrirrererisissessessesssssssssssssssssssensenns. 8015
Acquisition of ........ccccceeienne . 1115 . .
. ) Flexible Pavement Structural Section ............cccccevveerrenicnne 606.2
Environmental REQUITEMENES ........covvvirueveieinininrrieieeceseens 1111 .
. ) . . GAIlENTES ..o 8415
Information Furnished to Prospective Bidders .........c.ccouvuue.. 111.3
o ) GloSSary Of TEMS ...t 806.2
Investigation of Local Material SOUrces ..........cccoeoeevrrererenene 111.2 Median 8342
Mandatory, on Federal-aid ProjectS .........covunrereerneeresenseneens. 111.6 A Crmmmmmmmmm——————— ’
) Objectives Of DESIN .....ccucuiuiiriririeieiee st 801.4
Material Arrangements .........ccceoverueeirneeeeresesieeeseseeeesees 1114 )
BY PUMPING ettt 839
DISTANCE, CLEAR Rigid Pavement Structural Section ...........cccccevvvrrrniresinneenes 606.3
Stopping Sight Distance on Horizontal CUrves ...........ccccoe.. 201.6 ROBAWEY ...t 830
SeCtion, DULIES O .......ccveriicieceee s 802.1
DITCHES .
SHUCEUrAl SECHION ..o e 606
SUDSUIACE ...evrriccee e 840
System, DEfINITION .....cooviiiiiree e 806.2

DIVERSION
Definition
Definition

DIVIDED HIGHWAY

.................................................................................................... 62.3

GradE LiNe ...ocueveecieicieeetees ettt 204.2
DIVIDED NONFREEWAY FACILITY

.................................................................................................... 108.1
DOWEL

DEfINITIONS ..ovcvcecicicce e 612
DOWNDRAINS

Definition .

FIUME ettt

PIPE ettt
DRAIN

EAQE SYSIEM ...t 612
DRAINAGE

Area, DEFINILION ..o 806.2

DRAINS

Overside, Spacing & LOCALON ......c.covvrueueeririreeieieenererieeienens 834.4
SEIVICE LITE o 853.1
SIOPE o 834.4
SUDSUIACE TYPES ..o 841.5
DRIP TRACK RAVEL
.................................................................................................... 611.6
DEfINITIONS ..o 612

Access Openings on Expressways ..
COMMENCIEl ..o
Financial ReSpoNSIDIlItY ......cccovevirirerirrenrrenrreseressreene
Frontage Roads ...
Local Standards ..........covvreerernmreee s
PEdestrian ACCESS .......ccccoirnieererrrereeee s
Residentia ...
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DRY WEATHER FLOWS

DEfINITION oo 806.2
EARTH RETAINING SYSTEMS
.................................................................................................... 210
EARTHQUAKE CONSIDERATIONS
.................................................................................................... 1105
EASEMENT
.................................................................................................... 62.6
DEfINITION ...t 806.2
ECONOMIC ANALYSIS
.................................................................................................. 609.3
also see LIFE-CYCLE COST ANALYSIS
EDDY LOSS
DEfINITION ...viteiececce e 806.2
EDGE DRAIN SYSTEM
.................................................................................................... 606.2
..................................................................................................... 606.3
.................................................................................................... 611.8
DEfINITION ...viieiececce et 612
ELECTROLIERSAND SIGNS
WIS oo 210.7
EMBANKMENT
DEfINITION ...viieiececce et 612
SIOPES 8 SEIUCLUIES ...ttt 208.5
Structure Approach Slabsand ... 610
EMINENT DOMAIN
.................................................................................................... 62.6
ENCROACHMENT
.................................................................................................... 62.6
END OF FREEWAY
Connectionswith Local ROAS ........cccceeerieerinenenceneereeienes 106.2
ENDWALL
DEfINITION ...viieiececce et 806.2
ENERGY
Dissipator, DEfinition ..........cccoeeeeieeeeceeeeeeeeeeeeees 806.2
DISSIPAION ...ttt 827.2
Grade Line, DEfiNition ........cccooeveeieceieceeeceeeeeee e 806.2
Head, DEfiNItION ....ocoecveieiceeeeeeeeee e 806.2
ENTRANCE
Design (HYdraulic) ......ccocccoivinnnnicccciniineeeceeeeee 826
Freeway INterchange ..........ccccveevnecinncinsceceesees 504.2
Head, DEfiNItION .....coocieieiceeeeeee e 806.2

L 0SS, DEfINITION ....oveeieiiiceceeee e 806.2

ENVIRONMENTAL REQUIREMENTS
Material Sites and Disposal SItES........c.covveueueieurueieieieieieieieieieees
Bus Loading FaCilities .........cccceururiririreieicieieeeieeeeeeeeeeeees
Contractor's Yard and Plant Site .........cccovvvevervvnveisrene

Project DevElOPMENt .......ccooioirirerieieieeerriee s

Specia CONSIAErations .........ccvueeeuiueiemiieieieieieeieeeieie e eneeees

EQUALIZER
DEFINITION e

EQUESTRIAN TRAILS
see TRAILS, MULTIPURPOSE

EQUESTRIAN UNDERCROSSINGS

[ 1111 o) o U

EROSION
And Accretion, Definition ...
Control, Channel & ShOre ...
Control, Planting .......cccocoeueueueieninnrnereeeeeeie s
Control, Water POHULION .......cccoueieirieirnieeeieeeeeee s
DEfINITION .o
DEfINITION .o
Vegetative CONtrol .........ccccceeeeueieieieieieie e

EVAPORATION
Definition ...

EXITS
Freeway INtErchange ..........cocoeeeirieeinineennie e

EXPRESSWAY

FAA
ADDIeviation ...
Notice REQUIFEMENES .......c.cuceiiirieiereeeeier e

FACTORSAFFECTING INTERSECTION DESIGN
See DESIGN, FACTORS AFFECTING
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FALSEWORK FLAP GATES
.................................................................................................... 204.6 DEfiNItioN ..c.oviiriririereeeeeece e 800.2
Grade LiNe ...c.coviviiririieieieeec et 204.6
Vertical ClearanCe .......ccoeoreeeeinereeeneresieeseseiee e 204.6
Width of Traffic Openings .......c.cooeeeernnneieeenesseee s 204.6
FLARED END SECTION
Worker Safety
.................................................................................................... 826.3
FAN et 834.4
DEfiNITION ..o 806.2
A FLEXIBLE PAVEMENT
DEfiNITION ..o 874 o
DEfiNITION ..o 612
FAULTING .
6115 Design EXamMPIE ..ottt 608.4
...... . Design Procedure for .. 6084
DEfINITIONS ...eeuieieiiicece e 612 ) .
Structural Section DraiNage ..........ceeererereeeeeninireeieeneresenenens 606.2
FEDERAL-AID also see ASPHALT CONCRETE
................................... 40
) N FLOOD
Funding DEtErMiNGLioN .........coovvrereeueieieieeeee s 44
BaSE i s 818.1
Programs (see also PROGRAMS) ..ot 43 .
CONLTOl PrOJECES ....eveiireieeeeisse et 803.2
System 42 .
DESIGN e 818.1
FEDERAL LANDS PROGRAM Design Criteria, Recommended ..........ccoeeiivvreecnnnieiceenes 821.3
...................................................................................................... 434 Design Criteria, Recommended ..........ccccovvveevnnnncencnne. 8313
Greatest Of RECOIA ........ceiriririeieiriririeee e 821.3
FENCES )
MaGNITUAE .....veeiiie e 817
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' Maximum HiStoriCal .........ccooevveevereeeeeeecerereeeeeereessessessseseenenss. 818.1
Approva ......
) MEASUFEIMENT ...ttt 817.2
Barbed Wire ........cceoiniiririeiisiee e . o
o Plain, DEfiNITION .....ccccruieeiririeieeeeeeeeie e 806.2
ChaiN LinK .o L
) Plane, DEfiNition ... 806.2
Exceptions to Standard Types .. -
Stage, DEfiNITION ... 806.2
Freeways and EXPreSSWay's ........ccccoereruereererieienereneeeneseeneenes L
. Stage, DEfiNITION ... 874
LOCAION OF ..ot o
Waters, DEfiNitioN .......ocoveveieenininreeece e 806.2
Locked Gates .. .
) Waters, DEfiNitioN .......ocoveveieenininreeece e 874
MEAIAN .o
0N Other HIGhWaYS ..o 701.3 FLOW
Policy and Purpose . Channel ...
RetainNiNng WallS .....c.coiiiiiiiiiceeee e CHITICAl e
Safety ROADSIAE RESES .......c.ccueiiuiieiiieieieeeeeeeeee e 903.5 Definition
Standard Types ... Definition
Vinyl-clad ..o 10010 LITIE ittt
Weathering Type Steel ... 705.1
Wire Mesh
FETCH FREE
DEfiNITION ..o 874 Outlet, DEFINITION ....c.ouiiiiiirirerrrseiee e 806.2
Water, DEfiNITioN .......ccceiiirinirieeceec s 806.2
FHWA
Approval of Locked Gates ..........ccccorririeieenineninieeenereseeienes 701.2 FREEBOARD
Approva of Mandatory Sites ... Definition
Coordination With .......oovvvrrrrnrrnrnrrnvrnnns. D083 e
FREEWAY
.................................................................................................... 62.3
Entrances and Exits at Interchanges ............ccccoveveeennccnenene 504.2
LaNdSCaPE ....ceeeeecieiiirire et 62.5
LaNASCaPE ....ecveiieieiiriresit et 900
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FREEWAY-TO-FREEWAY CONNECTIONS

.................................................................................................... 62.4
.................................................................................................... 504.4
Branch CONNECLIONS ...t 504.4
Grade LiNe ..ot 204.2
GrAOES.....c.cuieiiiirise ettt 504.4
LaNE DIOPS ...ocviereiiieinieesiee ettt 504.4
MELENNG ©.vveteieieieieieie et 504.4
Shoulder Width ........cocoiiiiiineeeeceee s 504.4
FREEWAY-TO-FREEWAY INTERCHANGES
.................................................................................................... 502.3
FRENCH DRAINS
DEfiNItION ...oouiiiiiiirr e 806.2

Driveways .............
Financed by Others ...
Headlight Glare ........oceeininnrcccre s
Horizontal Clearance ...
OULEr SEPAGLION ....vevuieiereerieieieieie ettt
Railroad CroSSiNGS ..ot
Sidewalks

FUNDING

Federal-Aid Eligibility.........ccovieininircecncseceeeens
Federal Participation Ratio...........c.covrriririeieceneninnseceeceene

FUNNELING

GALLERIES

GEOMETRIC DESIGN
DEfINITION ..o
SIrUCLUre SEaNdards ........cccocveeererieerieienesie e
Undesirable Geometric Features, Intersections .....................

GEOTECHNICAL DESIGN REPORT

.................................................................................................... 113
CONLENE ..o s 113.2
POHCY v sessseean 1131
Submittal and ApProval ... 113.3
GORE
.................................................................................................... 62.4
GRADE
Cross Section, Position with RESPECL tO ........cccvveecericeciririnneee 204.2
to Drain, DEfINItION ......ccccveiierrecereesereere s 806.2
Freeway Entrance Standards ............ccccoeeenreenniecnnieenenens 504.2
Freeway EXit Standards ...........cccovvrrrenieieeeecennenessesesenees 504.2
Freeway-to-freeway Connection Standards ..........c.cccceveuenene. 504.4
General CONLIOIS ......cvvveieeeerrrrireerereeeeereeeee e 204.1
Horizontal Alignment, Coordination With .........c.cccoceeiiiine 204.7
RAMPS ot 504.3
ROING Profil@ ... 204.1
Safety ROA0SIAE RESES .......ccvuieieeiiieieiieieeieie s 903.5
SEPAIALE LINES ....cvviiiiieieece e 204.8
SEPATBLION ..ot 62.4
SEPAration SITUCIUTES .......c.cueeiirerireririeeeieieieeee e 208
Separation, PEdESITian ... 105.2
SEBNABIAS ... 204.3
Stopping Sight Distance at Crests .........coceeereieeeieeeneeeeneens 201.4
Stopping Sight DiStanCe at SagS .......cccoveeereeeieieieeeieeeeeas 201.5
SHTUCTUES ... 204.6
SUStAINED GIades ... 204.5
VertiCal CUIVES ... 204.4
GRADE LINE
Bridge DECKS ......ccoiireiricieieeiirirere et 204.6
Depressed, Under SETUCIUTES ........cuevvereeeirinieieenieeeserieeeens 204.6
Generd ...
SEPAALE ...t
Structures

.................................................................................................... 208
Cattle Passes, Equipment, and Deer Crossings ...........ccccceeeene 208.8
CrOSS SIOPE .ttt 208.2
CUMIS . 209.6
Equestrian Undercrossing ........cccocoeveveeeeeneneneseeenenesesieeenenees 208.7
MEIAN ..o 208.3
Open ENd SITUCLUFES ......c.cuiviiriiriririeieieeeeeeesese e 208.5
PEUBSITIBN ...t 105.2
Pedestrian Overcrossings and Undercrossing ..........ccccoeeeeee. 208.6
RAIINGS .o 208.10
Railroad Underpasses and Overheads ............cccocvvennivieenne 208.9
SIHEWAIKS ..o 208.4
WIGENS .o 208.1

GRADIENT (SLOPE)

DEFINITION e 806.2
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GRADING PLANE HIGHWAY
DEfiNITION ... BL2 e 62.3
CAPBCITY voveveeeieieiee ettt 102
GRAVEL EQUIVALENT
CoNtrolled ACCESS ......cceuimiiirinirireseieieie et 62.3
.................................................................................................... 608.4 .
CONVENLIONAL ..o 62.3
GRAVITY WALL Federal Lands Program ..........cccovveeeninnnieenenesseee e 434
.................................................................................................... 210.1 Landscape Architect Definitions ........c.ccccvvvcenvniccnncienen. 62.5
MJOT et 62.3
GRIND CONCRETE PAVEMENT . .
6118 National Highway SyStem .........cccccerrnnnrineeeeeceneseseiees 42
.................................................................................................... . PAKWEY oo 6233
GROIN Pedestrian FaCilities ..o 105
.................................................................................................... 8734 Planting ... 02.5
RAOIAL .o 62.3
GROOVE CONCRETE PAVEMENT
ROULE NUMDETS ... e 21.2
.................................................................................................... 611.8 .
SCENIC euvveieereieere ettt 62.3
GROUND WATER Structures, DEfiNItIONS .........covveueieeeiirre e 62.2
DEfiNITION ..o 806.2 Structures, Grade LinNe .......o.oceirinirieeennseecsrseeeeseieiene 204.6
.................................................................................................... 841.2 THrOUGh ..o O2.3
T , DEFINITIONS ..o 62.3
GUARDRAIL ypes
Bridge Approach Railings.........cccouerririeieccineninneeeeeneens 208.10 HIGHWAY DESIGN MANUAL STANDARDS
LR = (= 01 = OO O 2P 82.1
GUIDE BANK HORIZONTAL ALIGNMENT
.................................................................................................... 8734 AESthetiC FaCtOrs ........cccceoevvrrieeeeeicnrrseeeenesessiseeeenenens. 109.3
Alignment CONSISLENCY .....cveveuveiririeieirieieieieieieie e 203.3
GUTTERS
BrIAGES ..ot 203.9
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' Broken Back CUIVES .........cccueeveceereeerereeeesesessesesessesnssesennnns. 203.7
Cross Slope
ComMPOUNT CUMNVES ...ttt 203.5
GUTTERS, SIDE Curve Length and Central ANgle .......cccooviveeinninieeinisnieiens 203.4
.................................................................................................... 303.2 General Controls ........covvvrrnnnceeeeerenenesnesesssesseeeenes. 203.1
.................................................................................................... 834.2 Grade, Coordination With .........ccccvvveeeeccnnnnnececcrennnne. 204.7
CAPBCITY ettt 836.2 RAIUS .. s 203.2
CrOSS SIOPES ...oveieeiiriet ittt 209.6 REVErSING CUNVES ..ottt 203.6
GrAOE ..ottt 836.2 Standards for CUNVALUIE .........ccvrveueeeirririeeeessiee e 203.2
INEErSECLION, @ ...vvveeeicerere e 836.2 Spiral TranSItioN .....ccceceieeeeieee e 203.8
TYPES ettt 836.1
HORIZONTAL CLEARANCE
VB oot 836.2 .
BrIAGES ..ot
Between Elevated Structures
H Clear Distance .....
NOISE BAITIENS ....ooiiieicieieieieetres st
Off-track Maintenance
Railroad Walkway
HAULING Railroads, Adjacent to
Overloaded Material/Equipment , Design for ...........cccccevveee. 110.1 RELANING WAIS vveoveeereeseseressseersssseeseeseseeseesssessessseeee
HEAD Structure ...
R T LS 821.4 TUELS oo s s
HEADLIGHT SIGHT DISTANCE HORIZONTAL DRAINS
GHBOE SAGS ..vrerrerrersersessessesses oo Q0LB 8415
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HYDRAULIC
Gradient, DEfiNitioN .......cccoovreieenneeeeeeeeseseee s 806.2
Jump, Definition ....... ... 806.2
Mean Depth, DEfiNition ........ccoorvrrreeeeiecceenere s 806.2
MEBN DEDIN ... INFILTRATION
REAAIUS, DEFINEION oo BOB2 eressssmmsss s 606.2
.................................................................................................... 819.2
HYDRAULIC DESIGN DISCHARGE DEANIION ..o 806.2
Empirical MEthOOS ........covriveririre s 819.2
Field INVESHIgation .......ccccveeeemrrniceeeeeeseeee e 815.3 INITIAL CONSTRUCTION
Hydrograph MEENOTS oo, 816.5 NA SEAGL......evvreee et 106.1
Rational MEthOAS .........cceriecrniiceccce e 819.2 INLETS
REGIONA ANGIYSIS .....covvss v 819.2 COMBINGLON <..oovveeveriresiseesies st ssssses st sssesses 837.2
Statistical MEthOS .vvvvoocvvesvvvressvvvrsssvvrnssvrnns 819.3 CUMD OPENING oot saens 837.2
HYDROGRAPH GIALE ..o s 837.2
DEFIION oo : Hydraulic DESIGN ....c.oviiiiiriieceeerce e 837.4
.................................................................................................... Location and SPacing .........cccerveeereerininnnieercinneseeeenen. 830.3
SCS Triangular .. PIPEDIOP ottt 837.2
oYL e ) Time, DEfiNItION ..o 806.2
UBI oo ) TrANSIEION oo 826.4
TYPES oo 837.2
HYDROGRAPHY USB O evrevrerseensesesssessessesssessss st ess e 837.1
DEfINITION ..o 806.2
INSPECTION STATIONS, BORDER
HYDROLOGICAL ANALYSIS s 107.3
Gumbel Extreme Value Distribution ............cccocoeveecnnnnnnnas 819.3
Log Normal DistribUtion ..........ccocveeernnienrnenceseneeenneneenenne 819.3 INTERCHANGES
Log Pearson Type I11 Distribution ... ACCESS CONMIOl ...ttt 504.8
OBJECHVES vvvvvvveeeeeeeeseseseesesssessseseseseeneneseesessssssesessessesesessssssss ) AEStEtiC FACIOrS .....oviiiiiireecce s 109.3
REONA MENOUS oo ) APProval of DESIGN ....coovvveveveiiirirriee et 503.2
Regional AnalysisMethods AUXITENY LANES .....oviiiiireecce s 504.5
Synthetic Hydrograph .............................................................. . ClOVENEAF ...ttt 502.2
SCS Triangular HyArograph .........coocovcveeveeveeveeeeeeeeeeeeeeesserers ) CONCEPLS ..o s 501.1
Unit Hydrograph Data Required for DESIGN .......ccccvurieeniniieiiineeeereeees 503.1
DEfINITION .o 62.4
HYDROL OGIC DATA Design, ProCeAUNE ... 503
Basin CharaCteristics ... 812 DESIgN, StANAIAS ....ooevveeveciicieeseeieeses st 504
Federal AGENCIES ....oooocviivrsvrisrtsntsssi 815.3 DIBMON <..oreeeeeeeeeoeeeeeeesseessoeeeesee oo 502.2
FIE INVESIGALIONS oottt 815.3 Sy G 62.4
PIECIDIBLION ...ovvvvssvvvrrsvvrrns v 815.2 Freeway Entrances and EXits, DESIGN ........cccoevevureveererennnn. 504.2
PIECIDIBLION ...ovvvvssvvvrrsvvrrns v 815.3 Freaway-t0-frEBWAY ......cocvevreveveesesee e 502.3
RAINFEIL oo 8155 Freeway-to-freeway Connections, Standards ............c.ccco..... 504.4
SOUCES ..ovvvvessssivirsss 8153 Freeway-to-freeway, Minimum Design Speed ..................... 504.4
SUEAM FIOW vvvresvvrrssvvrssvsns v 8154 Freeway-to-freeway Omission of Movements ....................... 502.3
SUMface RUNOF oo 8152 Grade SEParations ...........coo.everveeeveesessesssssssssssssesssessessssns 62.4
Transfer of DAA .....ccoovvessvvvrrssss s 819.5 Grades EXItS/ENIranCeS .............evveverrressessessssssssssesssessesssses 504.2
HYDROLOGY Lane REAUCLION ......oveiiiciciciccticeee e 504.6
DEFINITION oo 806.2 LOCAl SHEELS ....veeveceiecteecteeee ettt re e 502.2
Parallel Street Systems ........cccceeiecieeiece e 502.2
RAMPS . 504.3
Sight Distance for Planting ..........cooeeeveeeciiinininenseees 902.2
Single Point INterchange ... 502.2
SPACING +vvveieieeeieteeee s 501.3
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TIUMPEL oot 502.2 INTERSTATE
Two-quadrant Cloverleaf ... 502.2 FUNING ot 422
TYPES ottt 502 NUMDBENNG e 21.2
WEITANES ..ot 501.2
. . INUNDATE
WeEaVIiNG SECHIONS ....c.coviverriiirieieieeeiee e 504.7 o
DEfiNItION ..o 806.2
also see RAMPS
INVERSE CONDEMNATION
INTERMODAL SURFACE TRANSPORTATION EFFICIENCY 626
ACT(STEA) .
...................................................................................................... 40 INVERT
DEfiNITION ..o 806.2
INTERSECTION . .
Paving, DEfiNItioN .......cocoviriiirceeceeeses e 806.2
ACCESS CONMIOI ..ottt 405.6 .
. Paving .......
ACCIAENES ..t 402.2 .
. Protection
ANgle Of INLErSECtiON .....c.ceeveeeeiiriiieeee s 403.3
ApPProval of DESIGN ..c.cvvveeeeiiiirirereeieee e 405.10 INVERTED SIPHON
Areas Of CONFIICE ......oecveveiiirireeee s 403.2 DEfiNITION ..o 806.2
Bicycle, Affecting Design oOf ........cccoeerrreennneccneeeens A01.6 bbbt 829.7
CAPBCITY ettt 402.1
. IRRIGATION SYSTEM
CapaCity, RAMPS ..o s 406 )
o CrossoVEr CONAUITS ....evveerereirerieisesesiseses et 706.3
Channelization ..........ccceinirnreieeeeeee e 403
DEfINITION ...evieiiiiiirie e 62.4 ISLAND
Design, Factors AffECHiNG .....occeeeerrieieenreeeeree e A0L bbbt 62.4
Design, Operational Features Affecting ..........ccocoeeeevveenenene 402 TIAFIC it 405.4
Design, StaNdards ... 405
. ) ISOHYETAL
DeSIgN VENICIE ... s 404 ) o
] . . Ling, DEfINITION ..o 806.2
Driver, Affecting DeSigN Of .......ccccoovreininneeenrereecereee 401.2 o
) ] . Map, DEFINITION ..o 806.2
Environment, Affecting Design Of .........ccccccvvrreciennennnenens 401.4
General, Factors Affecting Design .......ccccoeeernreieneneseeenenns 401.1 ISOVEL
G Grade ....ovceeeeiice s 400 DEfiNITION ..o 806.2
Grade SEParations .........ccoveeeerirerieieieererese e 62.4 DEfiNITION ..o 874
Left-turn Channelization ........c.c.ccceevennnneeneninneeeeneeee 405.2
) ISTEA
Major Movement, Preferenceto ..........cccoeenvereiencnenincennns 403.1 a1
Median OPENINGS ......ovvrrveeeereeeeeeeeeseeesesseseses e sesssesseenen 405.5 '
Operational FEAIUMNES .........cceeiireriereeeerirerieieee e 402
Pedestrian, Affecting Design of ........cccorreenininnineeirens 401.5
POINtS Of CONFIICE ..o 403.4 J
PreCaltioNS .......covveeieiieeieieiei ettt 403.12
Prohibited TUIMNS ......cooiiiiiiceecee e 403.8
PUDIC ROBH .eooeeeoeeeeeeeeeeeeees oo 405.7 JACK
RAITIP crreeeee e eeereseeeesesesss s seesessesesseesse e enesessssesesssesssse 406 DEfINItION ...t 806.2
RefugeArea ............................................................................ 403.7 DEFINITION vttt 874
Returns and Corner Radll, Clty S (=< 405.8 JACKING OPERATIONS
RIGE-LUM CRANNEHZAION .o 405.3 DT Ty LT 806.2
SIGNE DISLANCE wovvvcvrsnssnssssssssssssmssssssssssssssssssssssnsssson A05.1 s 829.8
Signal CONETOL ....eeeiieiee s 403.9
Speed-Change ArEaS ..o 403.5 JETTY
Traffic CONrol DEVICES oo 403.10 DEfINITION ..o 806.2
TEEFICIDANGS oo 405.4 DEfINITION ..o 874
Turni ng TEEE G oo 403.6 TYPES s 873.4
Undesirable GEOmMetric FEatUres ...........coveverreininrecnenienenns 402.2 JOINT
Vehicle, Affecting Design of ... 401.3 CONSITUCHION .ooveoeereveeeeseeseeesves s sesees s sesneeans 612
Widening at Signalized INEersections ...............cccrresssivvernssss 405.9 CONLFACION .ovvveevvaiveeieessee st senses 612

EXPANSION ....cocviiiiiiiciiicieieice s 612
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LONGItUiNgl .....c.cueviiieiiiieiiiee s 612
PaVemeNnt ......c.oioiieic e 607.6
SEAIS e 612
Weakened Plane ... 612

.................................................................................................... 802.3
JOINTS

CUIVEIS .ot 829.4
JUNCTION STRUCTURES

.................................................................................................... 838.5
KINEMATIC WAVE EQUATION

.................................................................................................... 816.6
KIRPICH EQUATION

.................................................................................................... 816.6
K-RAIL

.................................................................................................... 204.6
L-TYPE WALL

.................................................................................................... 210.1
LAG

DEfiNITION ..ot 806.2
LAMINAR FLOW

DEfiNITION ..ot 806.2
LANDSCAPE

AEStELIC FACIOTS ... 109.3

ATCHITECIUI® ..o 62.5

ATCHITECIUI® ..o 900

HIGWEY ..o 62.5
LANE

Addition .......cc.......

Addition on Ramps

AUXITBIY e

Auxiliary ...

ClIMDING ..vveieeeee s

ClIMDING ..vveieeeee s

Deceleration ..

Deceleration

DEfiNItIONS ..o

Distribution, Factors .

DIOPS .ot s

Drops on Freeway-to-freeway Connectors .........c.cccoveeeneee. 504.4

Drops on RAMPS .....ccevererieiiireeieieeeee e 504.3
LEFE TUM e 405.2
NUMDBENNG . 62.1
PaSSING ..vivciiieirieiii b 204.5
REAUCTIONS ... 206.3
Reduction at INterchanges ..........ccccovrerieeeienenesnieeeesesesees 504.6
RIGNE TUIN e 405.3
SEPArate TUMING ..c.oceereeeieieireresieieiee bbb 403.6
SpEEd ChaNgE ......covvereiieieieeterere e 403.5
Two-way Left-turn Lanes .........coceoeveerenceneneneseeeseenennns 405.2
WIGEN e 301.1
Width ON CUIVES ..o 504.3
Width of Opening for FAlSEWork ..........cccovveennrinecninninnns 204.6
LATERAL

Definition ...

LEVEE
[ 1111 o) o U 806.2

LEVEL OF SERVICE

LIFE-CYCLE COST ANALYSIS
Selection of Pavement Types
Economic Analysis, Pavement

LIME
StabiliZE0 BASE ....ccveveeeeeieeiisieeietseese e 605.4
Treatment DEfiNitioN .......cccceeveerieericereeee e 612
LININGS
ChannEl ..o e 873.3
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DEfiNITION ... 62.3 MATERIALS REPORT
DIIVEWAYS .ottt 205.3 CONMEEME sttt 114.2
GIAOE ..ottt 204.1 POHCY o 1141
Horizontal AHGNMENt ... 203.1 Submittal and REVIEWS ........c.cvuveiiirerecsre s 114.3
INEENCNANGES ....viuiiiieicierrireie e 502.2
- MAY

Returnsand Corner Radii .......ccovrereeerecrernnnceeeeseseseeenens 405.8 o

. Definition and USAge ........cceeeeriinirinirinriieeieieeece e 82.1
SUPEFEIEVELION ...ttt 202.7

MEAN VELOCITY
LOCKED GATES

.................................................................................................... 701.2

.................................................................................................... 210.7
LOW VOLUME ROAD
.................................................................................................... 612
MAINTENANCE
DEfINItIONS ..ottt 612
MAINTENANCE YARDS
ON FrEBWAYS......cviiiiiiiiir s 107.2
MANDATORY MATERIAL SITES
Federal-aid ProjECtS ........ccovvniniriiecicceesrseee s 111.6
MANDATORY STANDARDS
.................................................................................................... 82.1
MANNING
EQUALTON ... 864.3
Roughness Coefficient ... 851.2
Roughness Coefficient ... 864.3
MARKERS
.................................................................................................... 702.1
Contrast TreatMent .........cccoevriiieiiiecr s 704.1
MATERIALS
Color Selection for Steel StruCtUrES .........ccovveeeereciririniennee 705.2
Hauling, Overloaded DeSIgN .......cccovvrveveuriiinninecccereseseenee 110.1
Information Furnished to Prospective Bidders ..........c.cccou..... 111.3
PLANES ..o 112
Report, Local Materials SOUrCeS .........coereeiininnrereicenisinnnens 111.2
Report, Side Slope Standards ............cocoeeerecnceieciccnes 304.1
Report, Structural Section DeSigN ........ccceeevenirineneeeerecinenenns 602.3
SEIECEA ..o 612
SHES ettt 111
Sites, ACQUISITION ......ccuiiiiiiiiictcctce s 1115
Sites, AIrangeMENES .......cccereeririnirireseereeee et 1114
Sites, Environmental Requirements ..........ccccccoreerccrccnee. 1111
Sites, Investigation of Local SOUrCES .........cccovrirercerierininnnnen 111.2
Sites, MANAALOIY ......coveirireeeieieieieieeett e 111.6

Special TreatMeNt ...t 705.1

Decking 0N Bridge ......ccoveverirereeieieieieieieeeceresesese s 208.3
FONCING ottt 701.2
Grade .

LANE v

LEft-TUrN LaNE ..o 405.2
Openings ..
PaVEA ... s

Separate ROBAWAYS .......cccoveueuerirerieieieienireseeieee e 305.6
Standards ..

MERGING
DEfINITION oo 62.8

METEOROLOGY
Evapo-transpiration ...
RAINFAI oot

MINIMUM TURNING RADIUS
DEfINITION .o 62.4

MISCELLANEOUS STANDARDS

.................................................................................................... 700

FENCES ittt e e 701

(107 o TS 702

MAITDOXES ....veveverieisieteisisie ettt e s 702

MAIKETS ..oeiiceieeeesees ettt 702
MODULUS OF SUBGRADE REACTION

DEfINITION .o 612
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MUD FLOW
DEfINITION ..o 806.2
MULTILANE CROSS SECTIONS
DIVIEA ... 307.4
AlTPAVEL ... 307.5
MULTIPLE LANES
DEfINITION ..o 62.1
MULTIPLE PIPES
.................................................................................................... 824.2
N
NATIONAL HIGHWAY SYSTEM
.................................................................................................... 421
NAVIGABLE WATERS
DEfiNItION ...t 806.2
NEGATIVE PROJECTING CONDUIT
DEfiNItION ...t 806.2
NOISE
ASSESSING IMPACES ... 11014
NOISE ABATEMENT
................................................................................................... 1100
ODJECHVE ettt 1101.2
DY ONErS ..o 1101.2
PriOMIZING .voveveeeceeei e 1101.5
TEMINOIOGY ...cvvveviuieiiiiiciritictre e 1101.3
NOISE BARRIERS
ABSENELICS ..ot 1102.6
ARErNate DESIONS ....c.covriiiireieiiiirrie e 1102.5
ClEAIANCES .....outiiiiciitiireieie ettt s 1102.2
DeSigN Criteria ..o 1102
Design ProCeaUIES ...t 1102.5
Drainage OPeniNgS ......cccoeevirirererierereietninessesie e 1102.9
EMergency ACCESS ... 1102.8
HEIGES .o 1102.3
LENGLNS ..ottt 11024
LOCEHION .ttt 1102.2
Maintenance Considerations ............ccccovvrercerinneeeeenenennns 1102.7
Pay QUANLITIES .....ccoovreriiriiciereiecee s 1102.5
Planting ...ccveiiiiiciec s 1102.6
Preliminary Site Data ..........cccovevviveeniieiceseeess 1102.5
Sight Distance REQUIFEMENLS ........cccoiviirinireriniiieeceeeeeene 1102.2
NORMAL DEPTH
DEfiNItION ...t 806.2
.................................................................................................... 864.2

NONFREEWAY FACILITIES

Conversion to Divided ........cccovvevveieeviceseeeeeee s 108.1
NONMOTORIZED TRAFFIC
ProvViSIONSTOr .....ccciiiecicesceses e 104.3

OFF-SITE DRAINAGE

DEfINITION .o 806.2
OFFTRACKING

.................................................................................................... 404.1
OFFICE OF

Landscape ArchiteCture ...........occovcioennccceneeeesseees 901.1

Project Planning and DeSIgN ... 10

ON-SITE DRAINAGE
DEfINITION ..o 806.2

OPEN CHANNEL

DEfINITION .o 806.2
Alignment and Grade ..........ooeeeiinnicicenneeeeee e 862.2
ChaNQES ...ttt e 865

Design ConsSideration ..........ccceeeeeereeeerereeieieeeeeereree s 865.2
Discharge COMPULELIONS ..........ccoveiiiiiiciicieeeeeseeeeeees 864.3
FlOw CharaCteristiCs ..ot 864.2
LININGS vttt e 873.3
UNHNED ot 862.2

OUTER SEPARATION

DEfINITION ..o 62.1

.................................................................................................... 310.2
OUTFALL

DEfINITION ..o 806.2

DEfINITION ..o 874
OUTWASH

DEfINITION ..o 806.2

DEfINITION ..o 874
OVERFLOW

ChanNEl ..o 861.5

DEfINITION ..o 874

.................................................................................................... 816.6
OVERLAYS

Asphalt Concrete Method ...........cccceiiinnnnniceccccee 611.9

ASphalt OVEr PCCP ..ot 611.8

Concrete, Thin Bonded ..........ccoveiiieieciecieeeeeece e 611.8

Concrete, Thin Bonded ..........ccoveiiieieciecieeeeeece e 612

DEfINITIONS ..ot 612
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OVERLOADS
DESIGN FOr .o 110.1

P
PAINT BINDER
.................................................................................................... 608.3
PAINTING
CONCIELE ..ttt 705.1
SEEEL e 705.2
PANEL LENGTH
DEfINItIONS ....ooveiiiicieieee s 612
PARALLEL STREET SYSTEMS
INLErCRANGES .....coiiiiicicrie e 502.2
PARK AND RIDE LOTS
Pavement Structural Section Design ........ccccevveecrccrenininnenen 608.7
PARKWAY
DEfINItION ..cviiiei e 62.3
PARTIAL ACQUISITION
DEfINItION ..cviiiei e 62.6
PASSING LANE
.................................................................................................... 204.5
PASSING SIGHT DISTANCE
.................................................................................................... 201.2
PAVEMENT
ACP FalUrE€ TYPES ..ottt 611.6
COMPOSILE ..o 612
CroSS SIOPES ...overeeeitie et 301.2
DEfINItION ..ceiiieice e 612
FIEXIDIE .o 612
GHINA oot 611.8
GIOOVE ..ttt ettt be e 611.8
JOINES ettt 607.6
Management SYStEM ... 612
Management SYStEM ... 611.2
Overlays, ASPhalt ... 611.9
Overlays, CONCIELE .......ccciririniririeeeiee et 611.8
PerformanCe ... 612
Portland Cement CONCIEe ........coveevereeevcvciciriererese e 607
PCCP Fallure TYPES ....cocvivireiciiieicirieicirieeirieeiree e 611.5
RECONSLIUCHION ...ttt 611.7
REAUCLIONS ..ottt 206.3
ReNDIlItation ........cceveviieiiiciiicce e 611.7
Rehabilitation, DEfiNition ..o 612
Rehabilitation Strategies ...t 611.7
ReiNfOrcing FabriC ........cccceiieininnieeccreeeee e 612
RIGI et 612

SHUCKUIE ..
SUMBCING vttt
TrANSItIONS ..o
Transitions for Freeways, TEMPOrary .........ccccoveerreereneeens
TYPE SEIECHION ...
TYPE SEIECHION ...
TYPE SEIECHION ...
Type Selection, ECONOMIC ANAYSIS .....ceviirireniriririeeieeeenes
WIGENINGS ...ovveiiiiiriri st
WIGN e

PEAK FLOW
Definition
Definition

REFUGE ATEAS ..ot
SChOOl WEIKWEYS ....c.cvieiiieieiiinieseeieie et
SIHEWAIKS ..o
SidewalKs, SUCIUFES ......c.covvieierccreceeee e
UNJEICIOSSINGS ..vovveuiaiiieeieieieseesesessseeie e ssssese s
UNJEICIOSSINGS ..vovveuiaiiieeieieieseesesessseeie e ssssese s
Wheelchair Ramps, GUIdElINES .........ccceeerirrericieccnirereeies

PENETRATION TREATMENT

PERCHED WATER
DEfINITION .o

PERCOLATING WATERS
DEfINITION .o

PERMEABILITY

PHYSICALLY DISABLED PERSONS
See ACCESSIBILITY REQUIREMENTS

PIPE
Cast in Place CONCIELE .......ccucueueiniiriririeireieieie et
CUIVEIS .o
CUIVEIS .o
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Metal Service Life ... 854.3
Metal Service Life ... 854.4
Metal, Strength REQUITEMENLS ........covirireriririeiececere e 854.3
Metal, Strength REQUITEMENLS ........covirireriririeiececere e 854.4
Metal, Strength REQUITEMENLS ........covirireriririeiececere e 854.5
Metal, Strength REQUITEMENLS ........covirireriririeiececere e 854.6
MiNIMUM COVEN ..o 854.9
Minimum DIBMELEr ........cooveeerriieeecr s 838.4
MUIEPIE e 824.2
PLASHIC .o 854.8
Protective COALINGS .....ccoveieeieereeieieieeeeee s 854.3
Reinforced Concrete, Strength Requirements ............cceeue.. 854.1
Standards for Drain .........cocvvvvnieeeeeesseeeeeerennenenene 838.4
PIPING

Definition ...

.................................................................................................... 112
PLANTING

Aesthetic Factors ..

DESIGN oo

GUIEIINES ...t 902.4

Highway

Irrigation

REPIACEMENT ...t 62.5

Restoration ............... .. 625

Safety REQUITEMENES ......c.vuiiiiirirereririsee et 902.2

Safety ROADSIE RESES .....c.ccveueveeiieicieieieieieieeie e 903.5

Sight Distance ...

TIEES s

ViIStAPOINES ...oviiiieiieicieiieeiee e

Water Supply
PLASTIC COATINGS

.................................................................................................... 854.3
POINT OF CONCENTRATION

DEfiNITION ..o 806.2
POINTS OF CONFLICT

INEErSECHIONS ...t 403.4
POLICE FACILITIES

.................................................................................................... 107.2
POLLUTION CONTROL

Air ... .. 1103

PORTLAND CEMENT CONCRETE
Channel Linings .... .. 8722
Pavement ... 607

POSITIVE PROJECTING CONDUIT

DEFINITION e 806.2
POTAMOLOGY

DEFINITION e 806.2
PRECIPITATION

Area, DEfINITION ...ococveiiciccceeee e 806.2

DEFINITION e 806.2

DEFINITION e 874

MEAN ANNUAL ... 819.2

Point, DEfiNItION .....cccoveeieeirccceseee e 806.2

.................................................................................................... 805.1
PRESENT SERVICEABILITY INDEX
DEfINITION ..o 612
PRESENT WORTH
see ECONOMIC ANALYSIS
PRIME COAT
.................................................................................................... 608.3
DEfINITION ..o 612
PRIORITY NETWORK
A2 000 KM <o 309.2
PRIVATE ROAD CONNECTIONS
.................................................................................................... 205.2
Financial ReSpONSIDIlity ......ccoovevvrireririerrre e 205.5
SIGht DISLANCE ....cuiuiiiiiririiririe et 405.1
PROCEDURAL REQUIREMENTS
...................................................................................................... 82.4
PROGRAMS, FEDERAL-AID
Bridge Replacement and Rehabilitation Program.............ccccce.... 433
Congestion Mitigation and Air Quality Improvement Program
(CMAQ) ittt 43.2
Federal Lands Program..........c.coceeerernnieieenenesieieeesesesseneeens 434
SPECial PrOgrams........ccoiriririreeieieieienenisesesesieie e 435
Surface Transportation Program (STP).........ccoceeerrreienneenenens 431
PROHIBITED TURNS
.................................................................................................... 403.8
PROJECTING BARREL
.................................................................................................... 826.3
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PROTECTION OF WETLANDS RAIN GAGE
SEEWETLANDS s 819.5
PROTECTIVE COATINGS RAINWASH
.................................................................................................... 854.3 DEfiNItioN ..c.oviiriririereeeeeece e 800.2
DEfiNItION ..o 874
PUBLIC ROAD INTERSECTION
.................................................................................................... 405.7 RAMPS
Sight DIStANCE. ....cvveeeiieieicieeee st 405.1 CUIDS 0N o 504.3
DEfiNITION ..o 62.4
PULL OUTS
DIKES . 504.3
see TURNOUTS . .
Distance BEtween EXItS .......ccocoveirreierecireeneeeeseeeneeenenes 504.3
PUMPING Distance Between On-Ramps ........cccccoveeerrenieenensieieenenens 504.3
.................................................................................................... 612 Entrance and EXit ........ccccovvrneeiinnnrseecnsnseeeesneneeen. 5042
Grad@ ...t 504.3
PUMPING PLANT .
...................................................................................................... 839.1 GIAUBLING ot 2002
Grade, StaNdardS ........ccccceerrerieieeenree e 204.3
HOOK <.ttt 502.2
INtErsection CaPaCITy .....c.c.coveeeeeerenininrisesieieie s 406
R Intersections on Crossroad, Location Of .........c.ccccceevrecnenene 504.3
LaNE DIOPS ...ocveeereieieireeesteee ettt 504.3
LOOD ottt s 504.3
RVALUE Metering (see METERING)
.................................................................................................... 604.2 PaVement TraNStioNS e 208
.................................................................................................... 607.2 SINGIELANE oo 5043
.................................................................................................... 608.4 SUUCHUTE DESIGN oo 6033
DEfiNItION ... 612 SUFUCHUFE! DESIGN e ceeemeeeeesesssseseeesseesesesesssssses 607.4
RADIAL HIGHWAY SEUCtUral DESIGN ..t 608.6
T T 623 SUPETEIBVAIION oo 504.3
TADEIS et 206.3
RADIUS Termini, Concrete PAVEMENT .........covveeveeeeeiieereeeee s 607.4
Horizontal AlIgNMEeNt .........ccooiiriieiereeee e 203.2 TEANSHONS oo 504.3
CUMD et 405.8 TWO-1ENE EMLFENCE oo 504.3
RAILINGS TWO-1ANE EXIt .o 504.3
o 208.10 WREEICHAIT 105.4
Bridge APPrOACH ........vveveeveeciecieeiies e 208.10 Widening fOr TIUCKS ..ovvvooooivvvressss v 504.3
BriAgE .o 208.10 RATIONAL METHOD
CHAIN LINK ooereereeeeesseseesssseeseesses s 208,00 819.2
GUAFEI .. 208.10
GUAITITEIL oo 702.1 RAVELING
PEOESLIIAN ..ovcveeeeoeeeeooeee oo 20810 e 611.6
VENICUIAI oo 208.10 DEINILIONS oottt 612
Earth Retaining SYyStemS ...t 210.5 REACH
RAILROAD DEFINIION .vrerrercerernescnsserenssnssnsessesssnsenses e 806.2
ClEAMANCES ....veeeveeeiecie et etee et eeteeite e e s e saaesbe e beebeenaeenee e 309.5 DEFINTION oo e 874
CrOSSINGS ..vovvrreereeeeeieeeee ettt 104.3 RECOVERY AREA
Grade Line of StrUCIUIES .......coveeiieiireeereee e 204.6
OVErNEAAS ... 208.9
Slope Treatment, StrUCLUIES ........cccouvveueiiririneerccrreeeeiae 707
UNAEIPASSES .....vrviviriiiririsieieteie ittt 208.9
RAINFALL
DEfINItION ..cviiieice e 806.2

SOUICES Of DA ...ocvvevveieieciecrecte et 815.3
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REGIME
DEfINITION oo 806.2
DEfINITION oo 874

REHABILITATION, PAVEMENT
SIrategies, ACP ... s
Strategies, General Pavement
Strategies, PCCP ...t
Traffic Handling and Safety

RELICTION
DEfINITION oo 806.2

RELINQUISHMENT
DEfINITION oo 62.6

REPLACEMENT IN-KIND

REPLACEMENT PLANTING
Aesthetic Factors ..
DEfINITION oo

RESILIENT MODULUS
DEfINITION oo 612

RESTORATION PLANTING

Definition ..........

Aesthetic Factors
RESURFACING

FOr ACP ot 611.9

DEfINITION .o 612
RETARD

TYPES ettt 8734
RETAINING WALLS

.................................................................................................... 210

Aesthetic CoNSIAErations .........cccoeeeveeerreeienesesesseeseeeseeseenens 210.4

Guidelines for Plan Preparation ..........ocoeceennennieeienenennenens 210.7

Safety Railing, Fences, and Concrete Barriers ............ccceeu... 210.5

TYPES ANA USES ..ottt e 210.1
RETARDING BASIN

DEfINITION oo 806.2
RETENTION BASIN

DEfINITION oo 806.2
RETROGRESSION

DEfINITION oo 806.2
RETURN WALLS

.................................................................................................... 210.7
RETURNS, CITY STREET AND CORNER RADI|I

.................................................................................................... 405.8
REVEGETATION

.................................................................................................... 62.5

AESINELIC FACIOrS ....ovcveeeieiceiccec e 109.3

REVERSING CURVES

.................................................................................................... 203.6

Superelevation TranSitionNS ... 202.5
REVETMENT

Definition

Definition
RIGHT OF ACCESS
DEFINITION e 62.6

RIGHT OF WAY
DEfINITIONS ..o
Through Public Domain ..
WIGEN e

RIGHT-TURN CHANNELIZATION

.................................................................................................... 405.3
RIGID PAVEMENT

Definition .......cccoco... .. 612

Design Procedure for 607.2

Structural Section DraiNage ..........coeoeeerereeeeereresieieenerereeieeens 606.3

aso see CONCRETE
RIPARIAN

[ 1111 o) o U 806.2

[ 1111 o) o U 874
RIPRAP

Definition ... .. 806.2

Definition 874

827.2
873.3

RISER

[ 1111 o) o U 806.2

CUIVEIt ENEFANCE ....cvvveeeeieieceieceeteesies e snens 822.2
RISK ANALYSIS

Definition ... ... 806.2

.................................................................................................... 818.2
ROADBED

DEFINITION e 62.1

.................................................................................................... 612

MEENTA o 612

Prepared ... 612

Border Inspection Stations, Location of
Define ROAASIAE .....c.cueiriiiieieece e
Maintenance Y ards and Police Facilities .
Roadway CONNECLIONS ........ccovveeueieieeiriniresisieie e

ROADSIDE RESTS, SAFETY
DEfINITION .o 62.5
Design StaNdardS ........coveveeueieieieiinrer e 903
Facilities and FEAIUIES .........ocoeueuevemiiirersee e 903.5
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FONCING ottt 903.5 RailiNgS ONWaIS ... 210.5
GradiNg ...coceiireririsieieieieiee ettt 903.5 REVIBIWS ...ttt 110.7
Minimum StaNAArdS ........ccovveereerireeerieseessee e 903.1 ROAOSIAE RESES ...ttt 903
Pavement DESIgN ......cccviiirrniririeeieeesee s 608.8 WOTKET .ottt 110.6
Planting and Irrigation .........ccccceeeenennnneiseeeeece s 903.5 Worker, Falsework Clearance .........ccocveevveesenieiesesieeenseenes 204.6
Site FEASIDIITY ..o 903.4
! . SAFETY ROADSIDE RESTS
Size and CAPECITY ....oeveveeeriiriririeieieiece et 903.5 -
Water Suopl 1102 DEfINITION oo
PRI rovsrsssssssmssmsssss s ' DESIGN SANGAITS ......eoveveecereieeeeeee e
WELEN SUPPIY ettt 706.4 e
Facilities and Features ...
WELEN SUPPIY ettt 903.5 .
FENCING .o
ROADSIDE TREATMENT GradiNg ..c.cviereeririeeeeeieieeee st
Irrigation Crossover Conduits .. Minimum Standards ...
TOPSOI o Planting and Irrigation
Vegetation CONrol ........ccceeerueirieieieeeieieieiee et 706.1 Site FEASIDIITY ...oveceecee s
Water Supply Size and Capacity ...
Sewage FaCilitieS ..o
ROADWAY Water Suopl
DEFIION <orrereeseseseseesesessssess st 62.1 PRIy
. Water Supply
CONNECLIONS ....veveiieiieiceeeee e st nneneas 107.1
DIAINAGE ...eeiveeeeeiiiririeieie ettt 830 SAG CULVERT
Structural EIEMENES .....ccveveieeieeiveeeeeeeesee e 601.3 DEfINITION oo 806.2
.................................................................................................... 829.7
ROCKFALL RESTRAINING NETS
.................................................................................................... 703.2 SALVAGE VALUE
.................................................................................................... 609.3
ROUNDED INLET
L also see LIFE-CYCLE COST ANALYSIS
DEfINITION .o 806.2
SCENIC
ROUNDED LIP
HIGWEY .o 62.3
.................................................................................................... 826.3
VAIUES .ottt ettt nen 109
RRR CRITERIA Values, Safety Roadside RESES .........ccueueerireriiicieccnenerneiens 903.4
2-1an€ CroSs SECION......cccveirreeiieeeste et 307.3
. . SCENIC VALUESIN PLANNING AND DESIGN
DESIGN PENOQ.......ciieiieiierere s 103.2
LeeTumnLanes. 2052 L
. ) Aesthetic Factors
Multilane Cross SECHON........ccvrvvrerereeiererereree et seesenes 307.6 ]
BaSIC PrECEPLS .....ooveiiriiieiececeeeee e
RUNNING DeSigN SPEEA ..ot
SCHOOL PEDESTRIAN WALKWAYS
.................................................................................................... 105.1
SCOUR
DEfINITION .o 806.2
Drainage, DEfiNition ........ccoovrriricinieeenise s 806.2 DEfiNITION ..o e 874
Superelevation TranSition ... 2025 bbbttt 827.2
Factors AffECHING ...c.ceveiiiirriieee s 811.5
SEAL
RUTTING .
ChID bbb
.................................................................................................... 611.6 X ..
- Chip, Definition ..
DEfINITION .ocviiciccecee e 612 o
Coat, Definition
FOQ e
S Fog, Definition ... .
SIUITY e
SIUITY, DEFINITION ..o 612
SAFETY SEDIMENTATION
PIantlng ..................................................................................... 902.2 DEFINITION oo 806.2
Planting and Irrigation ..o 902.1 DEFIION oo 874
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.................................................................................................... 823.2

.................................................................................................... 862.2

.................................................................................................... 865.2
SEPARATE ROADWAY

.................................................................................................... 305.6
SEPARATION, OUTER

See OUTER SEPARATION
SERVICE LIFE

DeSigN, DIaiNS ....coovieiieieiiireriiieie et 852.1
SERVICEABILITY

DEfINITION oo 612
SETTLEMENT

DEfINITION oo 612
SEVERANCE DAMAGES

.................................................................................................... 62.6
SHALL

Definition and USAge ........ccceeeeeuiininininininirieeieieeeeeneses s 82.1
SHEET FLOW

DEfINITION oo 806.2
SHOALING

DEfINITION oo 806.2
SHOULD

Definition and USAge ........ccceeeeeriiniriririniniieieeieeecere s 82.1
SHOULDER

Backing, Definition ..

CrOSS SIOPE .eviuieireenieee ettt

DEfINITION .o

Standards ...........

Structural Design
Structural Design
Structural Design ..
Structural Design
Superelevation TranSitionNS ... 202.5
Transitions (Widen, Reduction) ..
WIGEN e
Width, Right Turn Channelization ...........ccccoeoeeeiceicennnnns
Width, Two-lane Roads, New Construction

SIDE GUTTERS/DITCHES
.................................................................................................... 303.2

SIDE SLOPES
.................................................................................................... 304
Benches and Cut Widening ... ... 304.3
Clearance to Right of Way Line ........c.coceeeinrriiennnecineneee 304.2
Contour Grading and Slope Rounding .........cccveveererirereninenenens 304.4
Standards ... .. 3041
SEEPPEA . 304.5
SITUCTUIES ... 208.5

Transition SIOPES ....covevereirerrrerr s 304.1
WIENING ..vviiiieieiei e 304.3
SIDEWALKS

see PEDESTRIAN FACILITIES

SIGHT DISTANCE

Clear DIiStance (M) .cccoeeeeeeererenieieeerereeiee e 201.6
COMMEN s 405.1
DECISION .ot 201.7
DeCiSion &t INtErSeCtionS .........cccvrerrerererereecreierer s 405.1
EXIt NOSE .o 504.2
GENETEl ..o 201.1
Headlight, a Grade Sags .......cccovveeeerinirnneeeeeeseses s 201.5
INEEISECHION ..o 405.1
PaSSING ..vivciiieirieiii b 201.2
PLanting ..o 902.2
RamMP INEErseCtions ........cccovvevirieieieeirinseresee e 504.3
SEBNABIAS ... 201.1
SEOPPING ettt 201.3
Stopping at Grade CrestS ........ovveeeeeeeeererenerreseieee e 201.4
Stopping at Grade SagS .....c.cveveveveeririeerieieieieieieie s 201.5
Stopping on Horizontal CUNVES ..........cccvvveierinerenresesiresesnens 201.6
Stopping at INEErSECtioNS .......c.cvueururiemrieieeieieeieieeie e 405.1

SIGNAL CONTROL

.................................................................................................... 403.9
SIGNALIZED INTERSECTION

WIENING .vviiiiieirei et 405.9
SIGNS

Vertical ClEaranCe ........ccocevveeveieeseiee e 309.2
SLT

[ 1111 o) o U 806.2

[ 1111 o) o U 874
SILTATION

.................................................................................................... 110.2
SIPHONS

.................................................................................................... 829.7

SLIDE
DEFINITION e 806.2
DEFINITION e 874

SLIPOUT
Definition ...
Definition

SLOPE
AESINELIC FACLOrS ....oovcveeeiieice e 109.3
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Definition (HydrauliC) ........covmururieueiiinirsrireeeceesesees 806.2 SPECIFIC ENERGY
Definition (HydrauliC) ........covmururieueiiinirsrireeeceesesees 874 DEfiNItION ..o 806.2
PAVING vttt 8783 bbbttt 864.3
ProteCtion ........ccieiriniirirerrre e 873.3
SPEED, COMFORTABLE
Shoulder CroSS SIOPES .....c.ccueururieiiirieirieieieieieeieie e 302.2 )
) SUPEFEIEVELION .....ceeriiiiiieieeeieere et 202.2
S s 304
Side, Benches and Cut Widening ..........cocovreeeirinnenenienennns 304.3 SPEED, DESIGN
Standards, Side SIOPES .......cceuerririririeiiieeieie e 304.1 See DESIGN SPEED
Treatment Under SITUCLUIES .........oveueeirirerieiecrreeeceeea 707
SPEED, RUNNING
SLOPE TREATMENT UNDER STRUCTURES DEfiNITION ..o 62.8
.................................................................................................... 707
- SPEED-CHANGE LANES
Guidelines .... . 707.2
s 62.1
POLCY s 707.1 .
INEEISECLIONS .....vevivceirie s 403.5
PrOCEAUNE .....eviiiiiirireic e 707.3 ) L
Right-turn Channelization ... 405.3
SLOTTED DRAINS Left-turn Channelization ..........cooeeeeinnneccnreeeeees 405.2
.................................................................................................... 837.2 Pavement Transitions .......c.cccocovvvvvnnvsnvsssessesessisennes. 208
SLOUGH SPILLWAY
DEfiNITION ..o 806.2 PaVEA ..o 834.4
DEfiNITION ..o 874
SPIRAL TRANSITIONS
SLUG FLOW e ———————————— s 203.8
DEfiNITION ..o 806.2
STABILIZATION TRENCHES
SNOW PACK et 8415
.................................................................................................... 812.8
STAGE
.................................................................................................... 814.3 _
DEfiNITION ..o 806.2
SOFFIT
A STAGE CONSTRUCTION
DEfiNITION ..o 806.2
OIL Freeway Connections with Local Roads
TOPSOI o 706.2
STANDARDS
SPACING e —————————————— s 80
Drainage PiPES ....c.coucueieieieieeienereresise st 824.2 AGVISOTY ..ottt 82.1
VENICIE oo 62.8 Approval for Nonstandard DESIgN.........c.ccvureeuenererinieierenerinenenns 822
FHWA and AASHTO......coiireieeeeee e 82.3
SPALLING
MANABEOTY .....coeeieienieee e 82.1
.................................................................................................... 6115 .
o PEIMISSIVE......oiiiiiicre s 82.1
DEfiNITION ..o 612
STATE HIGHWAY, CROSS SECTIONS
SPECIAL CONSIDERATIONS 307
.................................................................................................... 110
. . See also CROSS SECTIONS
Air Pollution, Control Of ........cccevrrrnneneceeeeeeesseeae 110.3
Earthquake Consideration ..........ccccveeeinnneeeeeenenseeeeeens 110.5 STEEL STRUCTURES
Overloaded Material Hauling, Design for ..........ccccceoevreenne. 110.1 COlOTS oot 705.2
SAELY REVIEIWS ..ottt 110.7
. STEPPED SLOPES
Traffic Control Plans ... 110.6 2045
Water Pollution, CONtrol Of .........ccc.eveeeeereeereerereieseee oo 1102 T mmm—— '
Wetlands ProteCtion ...........ccceeeeireeenneeisiressieessesessesesseses 1104 STOPPING SIGHT DISTANCE

SPECIAL STRUCTURESAND INSTALLATION

See SIGHT DISTANCE
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STORAGE
.................................................................................................... 838.4
Basin, DEfiNITiON ......ccceeireriecireeesece e 806.2
DEfINITION oo 806.2
DEfINITION oo 874
DEPrESSION ...ttt 819.2
[ =011 o) o RS RRTRPR 812.6
INEEICEPEION .. 812.6
LEFE-LUMNS oo 405.2
Retention, DEfiNition .........cccccevveeienseeseecese e 806.2
RIGNE-tUMNS . 405.3

STORM
DEfINITION oo 806.2
DEfINITION oo 874
Design, Establishing ........ ... 818.2
Design, Recommended Criteria .......c.c.cooeererrneecnnneeceenes 821.2
Drain, DEfINITION ....ccoovieieiecieceee e 806.2

STREAM WATERS
DEfINITION oo 806.2
DEfINITION oo 874

STREETS
DEFINITIONS ...vcvieicciseete e 62.3

STRESSABSORBING MEMBRANE INTERLAYER
DEfINITION oo 612

STRUCTURAL CLEARANCE

STRUCTURAL DESIGN

Pavement Section, Of .......ccccveevceieseisee e 600
Asphalt Concrete SECHioN .......c.coveveeveecerirrreieeec e 608
Portland Cement Concrete SeCtion ........ccccceeeveeevesieesieeeennenns 607

STRUCTURAL NUMBER
DEfINITION oo 612

STRUCTURAL PLATE

STRUCTURAL SECTION
DEfINITION ..o
DIaiNAgE ....cocveuiiiiriieiecer ettt
Drainage System, Definition ..
Flexible Pavement Drainage
Rigid Pavement DraiNage ..........covrrereeeereieieeeenenisereseseeieees

STRUCTURE APPROACH
Design RespONSIbIlItieS .......ccccvieeuirieirieieeieee e 610.2
Foundation: Embankment DESIgN .........ccvvererrereninereririrenneens 610.4
Pavement SYSLEIMS ......ccocerrieiereeeresreee e 610.3
Slab-New Construction Projects ..........cooevrreneninenenerenenenenenes 610.4
Slab-Rehabilitation ...........cccoevviennicrncereee e 611.8
Slab-Rehabilitation Projects ..o 610.5

STP

See SURFACE TRANSPORTATION PROGRAM

STRUCTURES, SLOPE TREATMENT UNDER

See SLOPE TREATMENT
STRUTTING
DEFINITION oo s 806.2
SUBBASE
AQOrEJAE ..ottt 605.2
DEFINITION ..o 612
SEADIIZE i 605.4

SUBCRITICAL FLOW
Definition ...

SUBDRAIN

[ 1111 o) o U 806.2

.................................................................................................... 841.5
SUBGRADE

[ 1111 o) o U 612
SUBSEAL

.................................................................................................... 611.8
SUBSURFACE DRAINAGE

.................................................................................................... 840
SUMP

[ 1111 o) o U 806.2

.................................................................................................... 831.3

SUPERCRITICAL FLOW
Definition ...

SUPERELEVATION
AXIS Of ROIBHON .o 202.4
[2F S o @ ] (= - OSSOSO 202.1
ChANNEIS .o 866.2
City Street and County ROEAS ..........cccrueeemrmriemieiencieieieieeieees 202.7
Comfortable SPEEAS ........cccviieriiiriiene s 202.2
ComMPOUNT CUIVES ......oviiiiieiieieieieieieeesebs e iebe et beteeeseees 202.6
RAMPS oot 504.3
REVEISING CUMNVES ..ottt 203.6
Relationship to Speed 0N CUNVES .........ccoevirererereninicieeieieeene 203.2
RUNOFT ..o 202.5
SEBNABIAS ... 202.2
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SURFACE TNOEX e 603.4
ATMTION o 611.5 INEEICHANGES ...t 500
ALErition, DEfiNItioN ... 612 [SlANAS e 405.4
Course, DEfINITION .....ccuiurieiieieieieieee e 612 LBNE s 62.1
POLISN e 611.5 MATKINGS .o 62.8
Polish, DEfiNItION ..o 612 NOISE ADBEEMENT ..o 1100
Recycle, DEfiNition ... 612 Ramp INtersection FIOW ........ccccceuiieiineiieeeeeeee e 406
RUNOFf, DEFINITION ....coiiiiiie s 806.2 SION et 62.8
Water, DEfiNItION .....c.coorriirieieiceeerere e 806.2 SIGNAIS et 62.8
WVBLE ottt s 831.1 VOIUMES ..ot 102.1
SURFACE TRANSPORTATION PROGRAM TRANSITIONS
...................................................................................................... 431 General Standards, Pavement ...
Lane AdditionS ........oveeevereririrerirerreres s
SWALE
A Lane Drops
DEfiNITION ..o 806.2
Pavement ..
SPITAl e
T SUPEFEIEVELION .....ceeriiiiiieieeeieere et
Temporary Freeway
TACK COAT TRANSPIRATION
DT T T R BL2 s 8128
.................................................................................................... 819.2
TANDEM AXLE LOAD
DEFINItION oo 612 TRASH RACK
Definition
TAPERED I NLET ....................................................................................................
DEfINItION ..cviiiei e 806.2
.................................................................................................... 826.4 TRAVELED WAY
.................................................................................................... 62.1
THREE-CENTER CURVE SRANGEIAS oo 301
INEEISECHIONS .....vviiciiecte et 405.7
TREES
TIME OF CONCENTRATION Conventional HighWays ........cccceeieienininneieseseieeeieeeeeees 902.3
Channel FIOW ......c.ooueeieeeieeceeeteee ettt eneens 816.6 FreaNayS and EXpreSSNays .................................................... 902.2
CombiNEd FIOW ...ttt 816.6
CUIVEI FIOW e 816.6 TRUCK
Kinematic Wave EQUALION .........cc.ocoueveeereeressesse e 816.6 Critical Lengths of Grade ..........ccvvsivvrrsssscrinsss s 204.5
Kirpich EQUALION ........oveerveeeeecieeeieseseesesessss st ssesssens 816.6 DESIGN VENICI® oo 404.2
OVErand EQUALTION ........c.vveervereieeiessssssesses s sssssenses 816.6 ESCEPE RAMPS .ovvvv 702.1
Soil Conservation Service (SCS) EQUAHON .........ovvvvvvvveeeeeeen, 816.6 TUMING TEMPIALES oovvvvsvvvrssvvrsseressrssns 407
UPIANA MO0 oo 816.6 TUMNS 404.3
Weighing FaCilities ........ccoceeeiiniirrr s 703.1
TOLL ROAD, BRIDGE OR TUNNEL
.................................................................................................... 62.3 TRUMPET INTERCHANGE
.................................................................................................... 502.2
TOPSOIL
R e R == 1111 706.2 TRUNK LINE
DEfiNITION ..o e 806.2
TR S oo 8384
MUIIPUIPOSE ...ttt 1003.5
TUNNEL
TRAFFIC Classification ...
CONLrOl DEVICES ....cveueieenieieeieierie ettt e 62.8 ClBIANCES oo
CONLIOl DEVICES ..ottt 403.10 LINEE Pl oo
Control Plans, Special Problems ..o 110.6
DEfINItIONS ....ooveiicieee s 62.8
HEANAIING 8N0 SEELY .vvveeeeeeeeeeeeeeeeeeeeses e ceeeeeererenennenee 611.10 TURBULENCE

DEfINITION .o 806.2
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DEfINITION oo 874

TURBULENT FLOW
DEfINITION oo 806.2

TURNING LANES

Left-turn Channelization .........ccccoeveivvcceseiesecescceec e 405.2
Right-turn Channelization ...........cccceeeeeercseceeceeseees 405.3
SEPAMALE ..ottt 62.1
THEAfIC i 403.6
TWO-Way LEft-tUMN ..o 405.2
TURNING RADIUS
MINIMUM oo e 62.4
TURNING TEMPLATES
.................................................................................................... 404.3
TrUCK @NA BUS ....ovcveiieeceeesteeese et 407
TURNOUTS
.................................................................................................... 204.5

TURNS, PROHIBITED
INEEISECLIONS ...ttt 403.8

TWO-QUADRANT CLOVERLEAF INTERCHANGE

.................................................................................................... 502.2
TWO-LANE CROSS SECTIONS

NEW CONSIIUCLION ...cuvveeeieeeeeeciriee st seens 307.2

RRR PIOJECES ...vcvviiiieieieieieieieieie ittt 307.3
TWO-WAY LEFT-TURN LANES

.................................................................................................... 405.2

U

UNDERCUT

DEfINITION ...viieiececce et 806.2

DEfINITION ...viieiececce et 874

.................................................................................................... 865.2
UNDERDRAINS

DeSIgN Criteria .cccveiieiirerireree et 842.4

INSEAGLIONS ....o.voveceiiecee et 842.2

OPEN JOIME ...ttt 8425

Perforated PIPe .......ccccoiviniriiiicicere et 842.5

PIPE e 842.5

SeleCtion Of TYPE ..o 842.7

SEIVICELITE oo 842.6
UNDERFLOW

DEfINITION ...viieiececce et 806.2
UNDERPASS

Railroad, Grade Line .......cccccoveieeeieieeceeeeeereee e 204.6

RAITOA, ....c.ooveeeeeeeieeeee et e 208.9

UNDIVIDED HIGHWAYS

AXiSOf ROLALION ....vcveeiieieiicceec e 202.4

Grade LiNe ...ccvcveeieieeeeee ettt 204.2
UTILITIES

AEWAIS e 210.7
VALUE ANALYSIS

.................................................................................................... 110.8

.................................................................................................... 62.5
VELOCITY HEAD
DEfINITION ..o 806.2
.................................................................................................... 864.3
VERTICAL CLEARANCE
See CLEARANCES
VERTICAL CURVES
.................................................................................................... 204.4
See also SIGHT DISTANCE
VISTA POINTS
.................................................................................................... 62.5
AESthEtiC FACIOrS .....ocvecviieiciieiece e 109.3
Design Standards ..o 904
Features and FaCilities .........ccoveeieieneienneree e 904.3
GENETAl ..ottt 904.1
Minimum Standards ..........cccceeeereiievieieeieee e 904.1
SIte SAIECHON ..o 904.2
WELEr SUPPLY oot 706.4
VOLUME
.................................................................................................... 62.8
Design Hourly VOIUME ... 103.1
Design VOIUME ..ottt 62.8
WALKWAYS
See PEDESTRIAN FACILITIES
WALLS
[ 1= U 826.3

Bulkhead ....
(07 01 ] == TSRS

COUNLEITOM .vveeeieeesreeteese et nenens
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Crib, Metal and CONCrete .........cceeererenirieieeneresiieieeeeseeee 210.1 Water, Abandonment .........cooeeeerrenieeininneeeeseseieeeeeas 110.2
DIAINAGE ...eeeveeieiririeieie ettt 210.7
; ) WETLANDSPROTECTION
Electroliersand Signs ........cocovrririeieeeeneninrsesee s 210.7
TN 1104
FOOLINGS ...ttt 210.7
GIAVITY ottt 210.1 WHEELCHAIR RAMPS
LoTYPE ottt 210.1 Guidelines for Location and DeSIgN ........cccvveeueereniniecnenenenns 105.4
MESOMIY .ttt 210.1 Policy and Procedure ............cccccevrnrnnisisieeeesecseseseseeeees 105.3
Mechanically Stabilized ... 210.1
Propriet, 2101 WIDENING
-p AY s . Signalized Intersections ..
Reinforced Earth .........c.ccoviieiinnnnecnereeesnee e 210.1
- RamMPS, fOr TIUCKS ..o
Safety RalINGS ..o 210.5 .
) Slope Benches and Cut WIidening .........cooeeeereneneninenenecens 304.3
TIMBEN oo e 210.1
UBHITIES oo 210.7
WIDTH
WATER Driveway, Access Openings on Expressways 205.1
Course, Definition .. ) & pening P AS e '
o Driveway, Urban ... 205.3
DEfiNITION ..o
) L8NG e 301.1
Pollution, Control Of ..o 110.2
) LaNe, ON CUMVES ......ooviiieiiireeiree ettt 504.3
Quality Control Boards .. ... 110.2
LEft TUMN LANES ..o 405.2
SNEU e 819.2 )
o MEIBN ..o 305.1
Table, DEfiNition ......coovirrrrsrre s 806.2 )
L Opening for FalSBWOIK ..o 204.6
Way, Definition ..
o PaVemeNnt ......c.cioirieie e 3011
Way, Definition )
RIight Of Way ..o 306
Wells, ADandonment .........cceeeeninirinirieieeeeeneseseee s 110.2
ShOUIAEN . 302.1
WATER SUPPLY SITUCLUIES ..t 208.1
ROBASIAE RESES ..ot 903.5
Roadside Rests and LandsCaping ..........cocoeeeeeeeeueenerereeeeeeenens 706.4
ViSEPOINS ..ovvvveevoeeeeseeeseeeees s sssssssseeessssssseseessssssesneees 706.4 Y
WAVE
Height ...
RUN-UD e YARDS
MaINENANCE ...ttt 107.2
WEARING COURSE Plant Sites, CONractors ..........c.coccieereeiieenecreeseeeneees 112

DEFINITION .ocveiiciccce e 612
WEATHERING

..... . 611.6

DEFINITION .ocveiiciccce e 612
WEAVING

.................................................................................................... 62.8

1= e 1 SR 62.4

Sections, INEErchange ........occeevrrieeenenrree e 504.7
WEEPHOLES

Definition

Definition .

THIUCK ottt enne 703.1
WEIR

DEfINITION .ocviiciccecee e 806.2
WELLS



